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ABSTRACT 


This  paper  reports  on  initial  results  of  an  effort  to  actually  implement 
Lakoff's  theory  of  cognitive  phonology  in  a  connectionist  framework. 

For  all  sorts  of  reasons,  standard  generative  phonological  theories  cannot 
be  implemented  in  connectionist frameworks .  Lakoff's  theory  of  cognitive 
phonology  offers  solutions  to  some  of  these  problems  in  that  it  offers 
an  alternative  way  to  think  about  derivations  and  ordered  rules,  as  well 
as  eliminating  the  need  for  right-to-left  iterative  rule  application. 

We  will  begin  by  describing  our  "many  maps"  model  and  show  how  Lakoff's 
cross-level  phonological  constructions  mav  be  implemented.  As  will 
become  clear,  our  basic  assumption  is  that  all  phonological  constructions 
should  express  correlations  between  levels  and  be  satisfied  in  parallel, 
simultaneouslv ,  across  the  entire  input  domain. 

After  describing  the  general  properties  of  our  model  and  how  mappings 
between  levels  are  actually  implemented,  we  will  consider  a  number  of 
specific  cases.  In  particular,  we  will  focus  on  those  apparently 
involving  iterative  application  of  rules:  Slovak  shortening,  Gidabal 
shortening,  and  vowel  harmony  in  Yawelmani.  Our  challenge  is  obviously 
to  provide  alternative  accounts  of  those  cases  involving  intra-level 
rules  in  Lakoff's  theory.  We  believe  that  the  clustering  mechanism 
allows  us  to  do  this.  Finally,  the  complex  rule  interactions  in  Icelandic 
will  be  addressed,  and  we  will  show  that  our  theory,  though  verv  tightlv 
constrained,  can  handle  this  case  as  well. 
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hand  unit  being  activated  in  ihe  case  of  insertions.  If  this  unit  is  not  turned  on.  ihe  tpenihesis 

input  segments  are  adjacent  in  the  output  representation. 
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level),  then  cpenthcsis  takes  place.  This  is  accomplished  by  recording  Ihe  features 
(+syl,»high|  (represented  for  convenience  as  fi| )  in  P-deriv  as  shown  below: 
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LakolTs  theory  has  two  very  desirable  consequences  with  respect  to  cases  like  these 
First,  it  is  possible  to  account  for  the  pattern  of  shortening  in  Slovak  without  having  it 
assume  that  rules  can  iterate  from  right- to-left.  Second,  the  theory  does  not  requite  a  > 
of  ill- formed  intermediate  steps  in  the  derivation  According  to  lakoffs  analysis.  M«»' 
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Ihus  vowel  harmony  in  Yawelmam  iterates-  in  cases  like  (2fa)  because  sequences  of  high  Vowel  shortening  then  applies  to  all  vowels  which  are  elements  of  the  cluster  he 

vowels  have  been  clustered  This  fairly  minimal  extension  of  ihe  model  allows  us  lo  aliemanng  pailem  found  in  G.dabal  rtsulis  from  specifying  that  elements  are  adjacent  lo 

mai main  the  position  lhai  all  'niles'  apply  simultaneously,  in  parallel,  to  whole  words  (or  niggers, 

phrases).  The  following  figure  illustrates  the  effects  of  harmony 


On  the  assumption  that  iriggera  cannot  be  elements  and  that  there  is  a  preference  for 
segments  to  be  elements  if  possible,  this  yields  the  following  clustering  pattern: 
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